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Serotype Specific Fliiojogcmo Probo based PCR (TaqMan) Amyi Against tha C and NSS Genomic Regions of 

Dengue Vintl 

i CONCEPTION DltTlAL WWXIRta AND PUE3ULTS OF FOIST MOOSt 



a. EASIEST DaTB AND MACfi INVENTION WAB CONCEIVED flocndjfy ptnow tad* rraonU b support d*U and pleee) 
Inventors met At the Naval Medial Research Center, Bctheada* MD. The concept was diacuastfd la March 99, supplies were onjered 

an d thg fim experiment took place on 7 April 1999. < 

"\ DATE AND PRESENT LOCATION OP HMT SXXtOL DHAW1W0 Oft WOTO ANAFmST WKJTTEN MSCWPTTOW (ril* u notebook rabiei 
First notebook tttiy drr^ihtag the concept was ojj 29 March 1999 at the Naval Medieal Research Center, 



c pATC AND PLACE OF COMPLETION OF F1KST MODEL. FROTOTYFB, PRELIMINARY SYNTHESIS, FORM ULA.TION, ffTC, amd in rmwr location 
Fiiat model completed and tooted on 2 Aug 1999 at the Biological Defease Reieaxdi Fregriffi* Bldgl7 laboratory NMRC, using the 
TtqMan Instrument Formulation found in TftqMpi FCR notoboiiJe #1, page 38, Located nt tha Viral and Riofcottaial Dllew Dlvte 



cL DATE ASD fLACE OF FIRST TEST OR OPERATION AND THE XESULT3 (Obn r md ft4drc« af witnuin, and prc*«nt lwrnriurt of rocorfi) Tike 
d«tc and place of fint out waa tiie aame at in '■part c." above. Tta occulta abowed that fhc rest waj apeeifio for the target aqd dJd not 
crw-react wfth relat^4 viraaea. Witness hfw Catui Joicoh Tanyj a ak. looatiop 6f lecordf i* ttte jame aa in "part ^ H above. 



4. OTHER w£CCiStD& (rfatpbook gftttl^ JrtoipijpWr^pam, amwiBjt, ate) 



IDENTIFICATION 



DAT* OF DOCUMENT 



PRESENT LOCATION 



Notebook tided: Taqnen Amy Do»dnpnwit #2 



mm 



Km 3NK). WltAlK/NMKC 



S. OTHER INDIVIDUALS TP WHOM INVENTION WA* WBCLOSfi> 



Name 



Acnvrrv cat COMPANY mm viduai rsfrbtoto 



DATE DISCLOSED 



TYFB {oxal or ttrtttea dt<clpfw>) 



Wr«< and Hfcfcrfferfal Hft^^ tynyt^tfi WMltr 



2 Am 1999 



Capt AlMatoczcn 



Biological Pefeoao Reaaareh Program, NMRC 



2 Sept 1999 



Oral 
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Name of Invention: Serotype Specific Dengue Virus Fluorogenic Probe based PCR 
(TaqMan) Assays Against the C and NS5 Genomic Regions. 

Inventors: Callahan. Johnny Dale 
Temenak. Joseph John 

Purpose* 

The purpose of the my is to provide ted lime quantitative measurements of dengue 
virus in research samples. 

Background 

The dengue viruses are a major public health concern with serious medical and economic 
consequences and are currently considered the most important arthropod disease affecting 
humans in lenns of morbidity and mortality- 111 

Previous methods of quautiiadng dengue viretnla involved the isolation of virus from 
samples using tissue culture, IFA, and plaque titer methods, these classical methods are 
considered the gold standard, however, these methods are tedious, slow, and often 
difficult to standardize, and lequiie specialized expertise. The total turn-around time is 
often two to three weeks and the isolation rales and sensitivity arc low. 

Description of Operation 

Recent advances in the molecular biology and especially nucleotide sequencing of 
arthropod borne viruses have enabled comparisons to be made of sequences representing 
numerous fUviviruses. 3 Sequence alignments are a powerful tool enabling the design of 
very specific and sensitive assays for the detection of dengue viral RNA. By aligning 
multiple sequences representing not only serotypes of dengue but also including 
topotypes or genotypes within serotypes, very specific assays can be designed that can 
detect a given serotype across multiple geographic regions. 

The assays described here arc a group of four fluoCDgcoic probe-based PCR (TaqMan) 
assays for the detection of Dengue virus types 1 A3 and 4. The assays specifically targets 
the NS5 genomic region of dengue virus type 1, and C genomic regions of dengue virus 
types 2i3 and 4 (Tabic 1), 

Typo specific oUgonuclectidc prinwra and Androgenic probes Weze designed 
against the NS5 and C regions of die dengue genome. RNA was extracted from te$t 
samples using the Qiagen QIAamp viral RNA kit The PCR assay consisted of a 30 
minute RT step (60°C), linked to a IS second melting step (95*C), and 45 cycles of PCR 
at temperatures based on the calculated Tmof the primers used (9S a C and RFC). 
Primers and probe sets wen used to test panels containing extracted viral RNA from 
several strains each of dengue 1, 2, 3. and 4. and otter flavivirusea including Japanese 
encephalitis, and yellow fever. 

Using the PerWn Elmer 7700 instrument, assay specificity was evaluated by testing 
serotype specific pn?bc and primer seta against specificity panels that Included dcnyuo-1. 
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detection of *pecife POT increase in 

fluorescence of * dye-labeled Qligotmdcotide probe. 
Advantage and New Features 

1, The assay is much mora sensitive than the gold standard. 

2, The turn around time for a reault ii measured in hours rather than weeks. 

3, Many samples can be tun simultaneously and analyzed in seconds. 

4, The precision, accuracy, and repioducibUty of measurement* is unmatched by 
traditional methods. 

Alternatives 

Alternative qsea of this aaaay include fi>optimiz&tion of the concentration of rtagonti, but 
not the deaign of die aasay for use on the light cyder instrument. This would provide real 
time qualitative deteoninotiona for (he presence of dengue vixw in remote field 
conditions. 

Contribution* by the Inventor* 

Johnny Callahan -60% 
Joseph Temenak • 40% 

Reference*: 

J. Trent DWi Maurice CL; Fox OB; Chu MC; Kliks SC; Mooath TPi Hie Molecular 
Epidemiology of Dengue Vinuea, Genetic Variation and Micmevolutlon* Im (1989) 
Applied Virology Research, Vol 2, Virus Variation and Epidemiology (E. Ktustk, 
Eds). Plenum^ NY, 

2. Balatead SB: (1988) Science 239. 476-481. 

3, Duebel V: The Contributiona of Molecular Techniques to the diagnosis of Dengue 
Infection. In: (1997) Dengue and Dengue Hemorrhagic Fever (eda GublcrDJ, and 
Kuno O.) 



Table L Pmbe and Primer deafen** Than are two derim** 


Direction 




Saouanea 


Nam* 


Tarsal 


D«elgn 


#i 








Forward 


25 


aag gactaa agg tta tag gig acc e 


DEN-GH-10616F 


kllPS!^ {[Biff-SB 


Reverse 


23 


ggc gytctglgoetggawtgatfl 




3' non coding region 


Probe 1 


87 


aaeagcatattaacactgggagagaoe 


DEN-1-3-1QBSS-T 


3' non eodlna region 


PrebeZ 


27 


aae age ata Hg aeg dg gga aag aoo 


DEN-2^1065S-T 


3 1 non coding rapion 


Devfgn 


*2 








Forward 


as 


agg act aga ggl tak agg aga cec c 


DEN-GR-lOfllTF 


3* non coding region 


Ravnrea 


21 


cgy tctglg cct flQa wtgatg 


OEN-GR-10726R 


3' non coding region 


Probe 3 


30 


am e*g en M gao got.ggg aga gae «a 


DEN-1-3-106545*T 


a* non oodinfl region 


Probe 4 


30 


■aaoagoalMigacgctggQiaagaooag 


DEN-2.4-106545-T 
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PART IV, CERTIFICATION QP WITNESSES 



MA 



Date 



Date 



Slfiupu* 




TOTAL P. 05 
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•JUL--2H2004 10"- IB CNbU ^ ™ — 



!M THE UNITED 



STATES PATENT AND TRADEMARK OFFICE 



In » Applied of: Cattatoa et d. fiwrtdner. T. Garvey 

Serial No. 09/726^*5 Group Art Unit: 1636 

FOed: December M«» ^^ d PCRfr«lM«) A^A^Stlhe Respective 

C and NS5 Genomic and 3 Non-woomK 

A^Avn^EER^i^Ri^ 

Honorable Commi^cr of f «• & 
WashingWD.D.CZ023l 



Sir: 

, *i ^^enta under 18 U.S.CSW01. We johnny Daie 
Havmgbeen*dv«e4 J™^^ dulyS *otn.^^ folding: 
1 we are tht co-inventor* of the p««" w 

^rfO^Uof^^W ^^^^ 
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. ,^ ated . CD nccpt w« by us and 

^irional patent applies was fdeain 

" * k ^ th« willful false statements ^ by 
st-naaenta wow made «ith tltt Knowjca^ 

-^n. or both under Section U»i of Title 18 of the U-*d Sn*» Cooe, 

«,d thtf such willful false «Mta<nentt may jeoptrowc 
pitfeat issuing tberecm. 

i4t^4^ 

nny Dale Callahan 




Joseph John Temenalc 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
lure Application of: Callahan ctal, 

Serial No. 09/726,345 Exmii™*: T. Garvey 

Filed: December 1, 2000 Group An Unit 1636 

For Serotype Specific Fluorogenlc Probe-Based PCR (TaqMan) Assays Against the Respective 
C and NS5 Genomic and 3' Non-Codtog Regions of Hie Drogue Vims 



AFFAPAVTT UNDER 37 CFR 1131 



Honorable Commi$j»ioner of Patents & Trademarks 
Washington, D.C. 2jo231 



Sin 



Having been advised <rf the penally for false statement? under 18 U.S.C. $ 1001 , We* Johnny Dale 
Callahan and Jopcpll John Temenak, being duly sworn, stale the following: 

1. We are the co-inventors of the patent application identified above and inventor of the 

subject ma tor described and daimcd therein. 
% Prior to August 1999, the publication date of Laue, el al. C589) used in the 35 USC \ 1 02(a) 
rejection of Claim 18 of the instant application, we conceived the idea of extracting RNA 
from sampjea containing Dengue-1 ,2,3, & 4 virus, then cemvemng this RNA to cDNA by 
teverse transcription, and then performing RT-FCR with seixrtype-specific pitmen* and 
probes for Dengoe»l,2,3, & 4 virus in order to detect the presence of the amplification 
product T le procedure known as TaqMan amplification, which uses specific primers in 
comUnadob with an internal probe thai hybridizes to the region to be amplified, was used 
to help accomplished this task. See Specification at p.5, line 7 through p.6, line 19. 
3, An in venticjn disclosure was filed in due course with the Office of Counsel , Naval Medical 
Research cjentar and is attached as Exhibit A, which includes a summary of activities 
relating to conception and reduction to practice of die instant invention. As outline in this 
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disclosure, the following activities are delineated: the concept was discussed by us and 
noted in a laboratory notebook on March 3, 1999; the concept was first described in detail 
in the laboratory notebook on March 29, 1999; the first experiment took place on April 7, 
1999; and the first model was completed and tested on August 2, 1999 and recorded in a 

i 

laborttorytotebook. The conception of the instant invention clearly predates the effective 
date uf thejief prence used m the 35 USC § 102(a) rejection of Claim IB. 

4. After receiving a favorable patentability opinion from the Intellectual Property Counsel, a 

provisional patent application was filed in turn on December 1, 1999. A non-provisional 

i 

application was subsequently filed on December 1, 2000. 

5, I declare that all statements made herein of my own knowledge are true and that all 
tfamments made on information and belief are believed to be true; and further that these 
statements; were made with the knowledge that willful false statements am punishable by 
fine or imprisonment, or both, under Section 1001 of Tide 18 of the United States Code, 
and that such willful false statements may jeopardise the validity of the application or any 
patent issuing thereon. 



i 

Johnny Dale Callahan 



loseph John Tcmcnak 

i 
i 



TOTPL P. 03 
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